A transfected m5 muscarinic acetylcholine receptor stimulates phospholipase A2 by inducing both calcium influx and activation of protein kinase C.
Receptor-mediated arachidonic acid release and its relationship to phospholipase A2 and phospholipase C activation were investigated in Chinese hamster ovary cells transfected with and expressing the m5 muscarinic receptor. Carbachol, a muscarinic receptor agonist, stimulated the release of arachidonic acid and inositol phosphates with similar potencies. In addition, carbachol and the phorbol ester, phorbol-12-myristate, 13-acetate (PMA), stimulated protein kinase C (PKC) activity. PMA potentiated the carbachol-stimulated release of arachidonic acid, but had no effect on release of inositol phosphates. Long-term preincubation with PMA or carbachol inhibited PKC activity and prevented carbachol-stimulated release of arachidonic acid, but not inositol phosphates, suggesting that release of arachidonic acid, but not release of inositol phosphates, required activation of PKC. Carbachol stimulated the release of [3H]lysophosphatidylcholine from [3H]choline prelabeled cells, suggesting that phospholipase A2 was involved in the release of arachidonic acid. The role of calcium in carbachol-stimulated release of arachidonic acid was also investigated. Carbachol stimulated a transient followed by a sustained increase in intracellular calcium. In the absence of extracellular calcium, the transient rise in intracellular calcium was maintained but the sustained increase in intracellular calcium and the release of arachidonic acid were abolished. Carbachol stimulated a sustained influx of 45Ca++. We conclude that the combined effect of PKC activation and sustained elevation of intracellular calcium, from an extracellular source, is essential for m5 muscarinic receptor activation of phospholipase A2.